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A Review of the 
U.S. IOOS Coastal and Ocean Modeling Testbed: Inter-Model 

Evaluation of Astronomical Tides, Hurricane Storm Surge, 
Coastal Inundation, and Wind-Waves in the Gulf of Mexico 



Models 

ADCIRC (SWAN + ADCIRC) 
Finite Element, Explicit Time Stepping,            
(Waves Tightly Coupled) 

FVCOM (SWAN-FVCOM) 
       Finite Volume, Explicit Runga-Kutta Time Stepping, 
       (Waves Loosely Coupled) 

SELFE (WWMII+SELFE) 
Finite Element, Implicit Time Stepping,            
(Waves Tightly Coupled) 
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Models 

ADCIRC (SWAN + ADCIRC) 
Finite Element, Explicit Time Stepping,            
(Waves Tightly Coupled) 

FVCOM (SWAN-FVCOM) 
       Finite Volume, Explicit Runga-Kutta Time Stepping, 
       (Waves Loosely Coupled) 

SELFE (WWMII+SELFE) 
Finite Element, Implicit Time Stepping,            
(Waves Tightly Coupled) 

SLOSH 
Finite Difference, Explicit Time Stepping                
No Waves, Tides added on   
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Gulf of Mexico Unstructured Grid 

“Ultra-lite” Grid for Inter-model Comparisons 
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Gulf of Mexico SLOSH Grids 

Galveston 3 Slosh Basin 
 

500-2,000 m resolution 



Gulf of Mexico SLOSH Grids 

Galveston 3 Slosh Basin 
 

500-2,000 m resolution 



Gulf of Mexico SLOSH Grids 

Galveston 

46,222 nodes 

GoMx 

Extratropical 

Storm Surge 

185,409 nodes 

Sabine Pass 

77,827 nodes 



Gulf of Mexico Grids 

SL18TX33 

9,228,245 nodes 

ULLR 

417,642 nodes 

egm3 

185,409 nodes 

egl3 

46,222 nodes 



Tides 



Waves/Surge/Inundation 

Hurricane Ike 

(2008) 
  
 

 

 

 

 

Hurricane Rita 

(2005) 
  
 

 

Tides 
Hindcast H*WIND 
Winds/Pressure 



SLOSH Winds for Rita 
SLOSH OWI (H*WIND) OWI-SLOSH 
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SLOSH Winds for Ike 
SLOSH OWI-SLOSH OWI (H*WIND) 
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Run Time Performance - Hurricane Ike 



Conclusions 

• SLOSH Sensitivity 

– Substantial bias in small basin results 

• may be difficult to anticipate 

• is not “corrected” via ensembles 

• Size matters 

– Large domain / high resolution deterministic runs 
valuable for evaluating small basin performance for any 
given storm 

– Internal wind model overestimates inner storm cell and 
under-estimates far field velocities compared to data-
assimilated winds. 

 



Conclusions 

• Inter-Model Comparison 

– The unstructured models all performed similarly and 
accurately and were more accurate than SLOSH, which 
failed to develop a strong ‘forerunner’ for Ike. 

– SLOSH is much faster than other tested models allowing 
ensemble-based probabilistic predictions 

– High-resolution is very important for: 

1. Capturing tides, especially in inland areas. 

2. Effectively conveying coastal inundation and capturing fine-
scale features such as levees and channels. 


